Acidic/neutral amino acid residues substitution in NH2 terminal of plasminogen kringle 5 exerts enhanced effects on corneal neovascularization.
Recent results showed that plasminogen kringle 5 (K5) has improved inhibitory effect on human umbilical vein endothelial cells (HUVECs) viability when 5 acidic amino acids in NH2 terminal outside kringle domain were replaced by 5 serine residues (mutant K5, mK5). This study was designed to identify the enhanced antiangiogenic activity of mK5 in corneal neovascularization (CNV). Alkali burn-induced CNV was induced and treated with K5 and mK5 for 11 days. CNV and inflammation were evaluated by the CNV area and the inflammatory index, respectively. At the end of treatment, the corneas were removed for terminal deoxynucleotidyl transferase dUTP nick end labeling detection and immunohistochemistry. The effects of mK5 and K5 on HUVECs apoptosis were tested by MTT, BrdU, and flow cytometry. The expression levels of pigment epithelium-derived factor (PEDF) and vascular endothelial growth factor (VEGF) were detected by Western blot. In a rat model of CNV induced by alkali, topical treatment with mK5 significantly decreased the neovascular area and inflammation compared with the wild-type K5-treated group. Meanwhile, mK5 and K5 specifically inhibited the HUVECs proliferation and induced vascular endothelial cell apoptosis in vitro and in vivo, and mK5 exerted higher apoptosis induction. Toward the mechanism of action, both mK5 and K5 significantly upregulated the expression of PEDF and mildly downregulated the expression of VEGF. The elevation of PEDF/VEGF ratio induced by mK5 was higher than that by K5. These findings suggest that mK5 has more effective therapeutic potential in CNV than wild-type K5.